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w m m 

[0001] ^mmn, -fc=^(Marchantia polymorpha) S^O^tMfPjJgM^^^itf^^- 

[0002] T^v^m. ^c=t^^^m («t, m-s: tepaj mm-rz) m^m^m 

ft]|gJM(Polyunsaturated fatty acid; PUFA)^, Wz.^o\^XW^k^>t^tzM 

[0003] mm^mmmmfe. mt, mmm^xni^m^h(D^m\-x<o^m^xi^ 

[0004] T^rK^&OTPAte, ^:ti^:tiyj—/PmRXf a -]} /U^m&j&&b^X \ A 6 

^mmi tmmi-z) a mmm^mmmm mr, r a ^mmmm\ m 
[0005] a 6^fmmtmmcoMi^i^ v K^^m^ux^—^t^tixv ^ c m%.\-z 
^fabA6^mmkmm<vmfc^&?v—i/ik£tix\^ 0 *fc, *^j^-ef3. 

^^0, 7>m ^h^tH^Ae^fp^^st^^^n-wb^^ 
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TV^(##fF^Cifcl: TEur. J. Biochem. 269, P 4105, 2002 J . ##fF^CS^2 : Tpiant 
J. 15, p39, 1998J „ ##fF3tifc3 : TEur. J. Biochem., 267. p3801, 2000J, ##fFJC 
fi£4: TProc. Natl. Acad. Sci. USA 94, p4211, 1997J „ ##fF3tifc5 : ("Lipids 37, 417, 
2002J . ##f^S^6 : TFEBS Lett. 542, plOO, 2003J. ##f^S^7: Twhitney et 
al.,Planta Epub 2003J , ##f^3dffe8 : lipids 34, p649, 1999J , ##f^3Cfife9: T 
Gene, 238, p445 1999J, ##f^tfelO: TBiochem J. 330, p611 1998J, ^#W^Ct^ 
11 : Tpiant Mol. Biol., 22, p293 1993J, ^#f^JCfifel2 : rBiochem. Biophys. res. 
Commun. 255, p575, 1999J, ##fF^Citfcl3 : Tj. Biol. Chem. 274, p471, 1999J#M 

[0006] A 6iSIS^I©Ifefli, mmz&WMRXFm&fab?v^4k&titc (# 

#W^Cifel4: TProc. Natl. Acad. Sci. USA 97, p8284,2000j , ##W^Cifel5 : TProc. 
Natl. Acad. Sci. USA 97, p6421, 2000j#fR0 o W-^UXn, Wfc—^yyjf^frh? 
^b$^XTV^(##f^ifel6: Tpiant J. 31, p255, 2002j#flg) o 
[0007] m& (Saccharomyces cerevisiae) Kfe, ^^^mM^m^UTiy^m^)^^ 
ffi-^i-^EL02SS^U ? EL03g^^^L-(##|^Jcmi7: Biol. Chem., 
272, pl7376, 1997J#M), A 6^MS^^T5y^gB^Jfi, ^frlbb*m¥£&^ 

M^-r^(##fF^:mi5^:U?##W^:ifel8: Tpiant Cell 7,p309, 1995j#i0 o 
L-fttf^ A6«^S^*it^^-^U ? ^*EL02/EL03»^^-^, KCSitfc 

[0008] A soffit nimm<Di&te^^ teVSMfrb. »T^-^£ttfc (##fpj» 

19: Tj. Biol. Chem. 273, p29360, 1998J , #M#fF3tifc20 : Biol. Chem. 273, 

P i9055j#fR0o &5^mMtmm(Dnm^k6^mMbmmk&m^xm, 

, fcK t^y^=i>^^^^n-^k$ttTV^(##fFi:mi, ##fF^cm21: 
TFEBS Lett. 439, p215, 1998J, #M#fF;£ifc22 : TArch. Biochem. Biophys. 391, p8, 
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2001J. ##fFJCifc23: Tj. Biol. Chem. 274, P 37335, 1999J, #N#fF3Cifc24 : Tj. 
Biol. Chem. 278, 35115, 2003j#flg) o 
[0009] (^ft^CBryophyta)) x */#Wfo. u^m^Rxi^m 

>m (ir^S^(Bryosida)) % (^lglB(Hepaticopsida)) l^^y^g©3o(7) 

^MMarchantiidae^JSLTV^o _hfE30(D^7V— ^4fM3=p^ffr^« N i~ 
mik±.*L^<W£Z> (##fFl£fifc25 : T 1 103615143968_0.html J 0M) Q 

[ooio] ^^teMiDMm^mumffim&m^mmmm^bvx^ ±.m<DKcsm(v 

mMm^mmMB^-<DMpFAE2RXfMpFAK3^mn^nX^ ^ (##f^itfe26 
: TBiosci. Biotechnol. Biochem. 67, p605, 2003J % ##f^i^27: TBiosci. 
Biotechnol. Biochem.67, P 1667, 2003j#^) o U&>L&J&5£> X MpFAE2S.U?MpFA 
E3 A 6iftifiilfe^t1i^V \ 

toon] _h^oj;5^, &<<D&mmttm&&&mmm.fc**m*te£Mm*b?v—> 

m%W3W&mm^x^mi5^tmfe'pt&\ ^<Dx?tmbvx. ^m&te<£>&6 
^mmtmmRxf a 5^mmtmmb^ ty-yyjf^y&mtD a 6iifi^it 
^r^-e^^ Ty^^mRx^KPA^m^tim^h^, wwrn^ 

[0012] _t*E<D£5^ T7=¥K^^EPA#(DSS^I&fPlg«5^O^0«, 

T^K^^EPA#<DiM^f&fpJ§gJMte, K~m&&%m.W(M~tZ>b 
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mx%, mm^ xmm^^^my^^mmi-^t^x^tmm^th 
[0013] — *^-M«£^«£c^^m$«#^\ ^a^ww^-eifoii 

[0014] if-^>^^C=<^-«^(Dfc^yy^^^^^ A 5^&mt&mi&te^ 

[0015] &m\\z, ±m&M(DmmmzMfrtj:&ntdb<Dx&'ox^ *<d n m-z. Mmm 

#f4 , ^TWHVBIK > EPA£:dkIgL#S N -fc=?^r(Marchantia polymorpha)S>f$<D 

[0016] ^3SM#fett, ±IB©«ftJHS^I*^5fc*l^l:^bfe3|gm, -fc^M 

Marchantia polymorpha) ftjf$COcDNA^n— _LfE A 6^fc!lfttfbi#^ A 5^ 
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^£^/-^Mb'l»#(Pichia pastoris) fc#AUr#m$*5£fcfc/&5&U Z*l 

[0017] (l)E^J#^li^$tl^4^E^W^5DNA©^S|JXtt^, feSV>«^0E 

[ooi8] (2) a 6j©j»fift^ia?u-ffcfiH4Sr^rr5^^^- @ «s*»/'A,«<«^-K-r 

5, TIE (a) Xii (b) fclfB«©3t^o (a) IB^J#-^1 \Z&£tlZ>mgi8m&*rt'% 
Ifef, (b)ga^J#-^l^*$tl^^ia^J^^^^DNA, X«^«DNAi:*H*& 
W^^SE^J^^^DNA^hy^^^h^^#l:vN^y^VXi-§itf5T-o 

[0019] (3) a 6j^j»ifc^ia?p>fkfiH4Sr^rr5^c=i=f-5r § ^a^o^tf k-t 

53&V ^1698# a OlSE?0S:tt5l^, (b) E5ll##l ^$tbS46SE 
#I<£>5*^ 253JfeV^L1698#g(D^^ga^^^DNA > X^^^DNAt^M^ 
^^SB^J^^^^DNA^hy^^^h^^^VN^^y^VXi-^jt^^-o 
[0020] (4) A6jJ|J»^|MfP^^^«fe^@^S^(DfcA/«<®^3-K-r 
3, TfB(a)Xtt(b)fcfB*itf>3*te^o (a)ga^J#^2^£;ft,5T^/^ga^k& 
5fe^H!<«Sr=»— K^Sit^o (b) E^J#^2fc^£;fr5T^&E#ltf>l<BXi2 

[0021] (5) ga^J#-^3^^$tL^^*gB^Jd^^DNA(D^X{*— SP, ^Mftt 

DNA^tBMW^*ga^ij^^^§DNA(D^$i5x«— fR^hy^^^h^^#-e 

[0022] (6) A6jJgJte^ftMft^tt^i-5^=f^g^ft5(5(D/cA/^<@^-Ki- 
5, TfS(a)X«(b)^fB^(Dit^ 0 ( a )E?!l##3»!l^$tu5ieSE^ISr^rr5 
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[0023] (7) A6mmmmMmMm¥k^ir^^=£^^^^M(Dtc^<m^-^ir 
94&i m^io66# g <DM.m%m&mirz>mmi L o (b) e^j#^-i i-^tizmmm 

m<D^)ib, 194&l^l066#g(Z):^Ba?iJ^^5DNA, Xii^iDNAtlBiW 

[0024] (8) A 65gJte^A® A^W-f^if-^ g S5f€Ofc^f^<«^— K1~5. 

TIE (a) Xf* (b) ^fEife^it^To (a) IS^J#-^4t^$tb^T^y^IB^J^^^§fc 
A, <ff , (b) @a^iJ#-^4^^$^T5yM^J(Dl j@X»-?r^±^T5y^^g 

[0025] (9)m?m^5^£n%m.mmmfrht£%~DNACD^xfe— h&vz^m 
[0026] do) a mmm^mmm^^ir^^^ g £^ s^©*:*, k 

TfB(a)X«(b)^fE*(Dit^ 0 (a)ia^J#-^-5^^$^^*IE^J^#i- 
3it^ 0 (b)IE^J#^5^^i-igSia^J^^^^)DNA, Xtt^KDNAtffiiW 

^^s@a^u^^^§DNA^hy^ai^h^^#TvN^^y^x-r§3t^T-o 
[0027] (id a 5mffim*mufcfe&&m'irz>ii-=tfr g $immm<DitAst£<E&a—}? 

TfE(a)X«(b)^fE*o»^T-o (a)E^I##5^$n5*aSE?!l©5*>, 
375fcv ^bl829# g ©ifiSBB^ISr^rf satte^o (b) E^J##5^$tb&6ft^S 
#l<£>5*>. 375&V^L1829#g<D:^@E^J;5^&3DNA, X^^llDNA^MW 

^^ssa^u^^^^DNA^hy^rn^h^^^vN^^y^vxi-^jt^^o 

[0028] (12) A 5llJtegfe^|&^bflH4Sr^rr«^^^ g £^fc^fcAvtf<^£=*-K 
TfE(a)X«(b)^fE<c^*^o (a)@a^J#^-6^^$^T^/^BE^^ 
&5fcA/tf <«, (b) ga^J#^-6^^$tL^T^yM?iJ(Dl{@X«^:^-h(7)T$y 
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[0029] (13) JLfE (1) - (12) (D^^^-IB^jt^l^oT^— K&*L5fcA/tf<S£, 
[0030] (14)«T<©(a)Xtt(b)1B*fc©;fcA/tf<ffc, (a)BB^I#-^2^$H5T^^E^J 

A6jBBi»fift^ia^i>fb^sr^rr5^tf<ir, 

[0031] (15)^T»(a)X«(b)fB*(DfcA/«<® 0 (a)BE^J#-^4^$tbST^^Ba^J 

[0032] (16)£JlT©(a)Xtt(b)|B«t©feA/H!<©o (a)ia?lJ#-^6^£tL3T5/8IIE^J 
J&>£>fc5fc^ti<@„ (b)E^!l#-§-6j!l^$tb5T^Sftffi^lt!:*5V^, lfiX^ti 

[0033] (17) _hfE (13) - (16) <Dffitlfrtemm<DitAst£<&$mmttftfa 

[0034] ( 1 8) 'Pt£< th±m (1)^(12) <DffitlMZ.mm<Dmte*^ttm&K&^?# 

o 

[0035] ( 1 9) 4>fc< th -LIB ( 1 ) - ( 1 2) ©^tbd^2l|B«©aft^S^fALTJ&5^ir<E#l 
[0036] (20) 4>fc< ^_hfE ( 1) - ( 1 2) <D{i>ItlfrK}^<DMBtt*&&nife izM A£ 

[0037] (21) 4>&< ^_hfE ( 1 ) - ( 1 2) <PfittuH£flEfc<a»te^tf s 3i^WfB ^ig A£*U 

[0038] (22) _h?E (20) Xtt (21) tefB*fc©te4&#<D*m*t*Sh, 

[0039] (23) _hfE (21) KmM&mMfoXfemmfa&mffll&mv ^JJBJM^j^&o 
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[0040] (24) _h?E (23) JC|B*©JiBj»»^jS^«felU:?)#e>tbfe, y -VSU^Wt, S^e- 

v-yyw^Bfe, r^hvn, ^TyK^n, a^iw^^st *3«fct*^=*iJ-^ 

[0041] (25)4>/£<£k (l) - (12) ©fajh,a>fcfB*fc©3fcte^«rfflv ^-CJ§tJI£&m*££3fc2£ 

[0042] (26) _h?B (1) - (12) <Dffitljb*lZftM<Dm&tt&ttZ&%:<kb-- 8&0>4££Bi 

[0043] (27)_L!E(13) — (16)©^ttd^!l|E*©^/rf<»SrfflV^ l»fcA/j£<ir£r 

[0044] (28) _hfB (27) tC|B«0^y— ^^^ifetC i«9#^tL7cjtiS^Xf»«o 
[0045] fcJS, ^TO^-^T, #^$fe&V>RB«9 % A. C. G*5«fclFra. T^~^ i^h 

[0046] § #k ^itF^^c^fi, J^Ti-*i-SBtt^J:oT+ 

[0047] [igilUJfeW-effllX/fcMpDESeftte^ MpEL01it^^S.'a ? MpDES5it^^ 

[0049] T7^K^&t*^f=^^^^ (EPA) (D-a^^jg, «BJ fc#53t 

[0050] (1) Ty^ymRXf^4^^0^>m (EPA) (D^SSS 
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imm, AemMmMmmRx^ ^5^mmmm\c^mm^ti. tti^ti. n-6 
[0051] zLtitLx^m^&tix^ ^ a 6^ mMtmm, &6m&mMmmRTf, As^tafa 

ft*?-*,, A6^|&fP^^*^,n-6^-e«yy-/V^(18:2D 9 ' 12 , 18te^*ifc£it 

g-yyi/^(GLA; 18:3D 6,942 )^^L, n-3^-e«a-yyu^(ALA; 18:3D 
9 ' 1245 )^^TyK^(STA; 18:4D 6 ' 942 - 15 ) \zM^T^> 0 A 6i^^li, n-6g 
^-CfiGLA^^- y -y/W^(DGLA; 20:3 A 8,11,14 ) fcggtfcU n-3S{^-Cte: 
STA^^IJ-T^^SKETA; 20:4 A 8 ' 11,14,17 ) \Z.~§t¥$r$"Z> 0 L^m^WMM^ 
n-6g{^-e»DGLA^T7drK>'^(20:4 A 5,8,11,14 ) XC^ n-^U^XUETA^:^^ 
^y$x-ym. (EPA; 20:5 A 5 ' 8 ' 11,14 ' 17 ) ^m^So 
[0052] (2)«B^^#§*^ 

[0053] 1. mm^u^£tL%iM.mm$:^ir%mtei L 0 

[0054] 2. SB^J#^-lt^$^i&SSH^J^^^§DNA, X^^flDNA^tSM^^i^S 

is^Jd^^DNA^^hy^^^h^^fr-e/N^^y^vx-t-^M^o 

[0055] 3. IS^J#-^lt^$tb^^IS^J/5^^§DNA(D— gfl* X^^llDNA^^gMW 

&^@e^J;6^3dna<d— SR^hy^rn^h^^-e/N^y^vxi-^itfs 

[0056] 4. IE^J#-^l^^$tV^^Sia^lJ(Z)5^> 253&l^Ll698#@<Z):^SIE?[J^f 
i-^it^^-o IB^'J# : ^-l(-^$^^S@a^J(^253^V>bl698#g(D^S 

ia^j«SH^j#^2^^§tL^T^y^ia^^^^^7^A/«<»^iiiR$ti,§^-efc 
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<5 0 

[0057] 5. IE^IJ#^l^$tL3:^IE^J<D5^ 253^V^bl698#g(Di^^|S^^^ 

[0058] 6. mm^2{z^n^r^/mmm^h^fcM^<M^-vir^m^o 

[0059] 7. IS»^-2t^$^T$7^Ba^J(Dl^lX^^^_hOT^y^^g^ N ^ 

[0060] c«§w a 6mnmnmmmte^ 

[oo6i] i. E^j#-^3^^$tv^^sia^J^i-^jt^^o 

[0062] 2. mm^3iz.^£n%i&mmm*hts:%r>NA^ xnmmvNAtmmtti&M 

[0063] 3. mm^3l&£tlZ>i&mmfrhts:Z>DNA(D— ^ Xit^iDNAiffitW 

[0064] 4. @S^J#-^3^^$^i^S@a^J(^5^>, 194&V ^1066# @ (D^^@E^lJ^# 
i-^it^T-o &*5, IE^J#-^3i^$tV^i^SIE^J^)194^V^Ll066#i(D^ 
IE^J«BE^J#^4^^$^T5y^IB^^^^^7^^«<»^il|R$^^^ 

-So 

[0065] 5. m?m^=r3lC^k£tv%i&mm<D?1b, 194&1 ^1066# @ (Di^IE^fe^ 

-e/N-r^y^vxi-^jte^-o 

[0066] 6. @E^J#^4^^$^T^/^IE^J^^^S/cAy«<K^-Ki-^it^^o 
[0067] 7. lE^^^^^tv^T^/^IE^J^ljliX^^tLJ^-h^T^/^^g^^ ^ 

[0068] [«§W fcfl&S A 5^^P^@£*Mffi 
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[oo69] i. ^m^-5iZ7jk^ti^mmnm^mir^mm^ 0 

[0070] 2. E^J#^-5^^$tV§^SIE^J^^*^DNA N Xfi^f^DNA^SMW^^S 

[0071] 3. m^m^5^^fi^m.mm^h^i)NA(D— g& N xit^iDNA^tw 

[0072] 4. ga^lJ#^5^£*v5i&Sga^J<D5^ 375&1 ^bl829# @ tf^^ga^lj^ 

■So 

[0073] 5. ia?lJ#^5^£;TL3i&Sga^J<7)5^ 375&V>bl829# @ (D^^ia^W^^ 

[0074] 6. @a^j#^6t^$^T^y^ga^j^^^§/tAy^<^=t-Ki-§jtf5^o 

[0075] 7. ga^J#-^6^^$^T5/^ga^J©li@X«^tLJ^_h(Z)T57^^gm. 

* fspA. ^^VX^#*P$tLfcT^/^ga^J^^^fcA,«<S^-K-rSit^^o 
[0076] ifB Wy>-^^h^#j tfe, 'Pts:<bh90%<Dm—^ 0£b<«y>& 

< w> 9 5 % (D in — tt, ^t>0*b< «^^< ^ 9 7% (D — tt^ga^ij ra § £ 
^^(D^/N-r^y^Vif-^3^^fc§-^^^§ o 

[0077] -hfE^MVy^Vif — iXa^fi, J.Sambrook et al. Molecular CloningA Laboratory 
Manual,2d Ed.,Cold Spring Harbor Laboratory (1989) ^fB^£ivCl 

/5S~e^\ #f-Pg;£L^#\ #*J;U3\ 42°C, 6XSSPC, 50%^/VAT$K 1%SDS 
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, lOOMg/ml salmon sperm DNA, 5 X *f^/ VVM (fcfcU 1XSSPE;0. 18M 
mk1-hVVJ*. 10mM y^^-hy^A, pH7. 7, ImM EDTA)^^[f^5 0 
[0078] _hfB r-fcsf^r g j if - =f /r (Marchantia polymorpha) fc&je&jfxSfctf)"? 
l*fc< % if^^^if^=f^i(Marchantiales)^Mi-5^^^^^§o ^x£><£>5 
^ Monoclea forsteri (MonoclealesX Corsinia coriandrina (MarchantialesX Oximitra 
paleacea (MarchantialesX Ricciocarpos natans (MarchantialesX Ricca huebeneriana 
(MarchantialesX Ricca fluitans (MarchantialesX Ricca duplex (MarchantialesX Ricca 
canaliculata (MarchantialesX Ricca bifurca (MarchantialesX Ricca ciliifera 
(MarchantialesX Ricca glauca (MarchantialesX Ricca sorocarpa (MarchantialesX 
Ricca warnstorfii (MarchantialesX Ricca michelii (MarchantialesX Ricca papillosa 
(Marchantiales)S.tl ? Ricca zachariae (MarchantialesX^^ MA^^S-S^^^P^bK 
m.i)^tElT^t^^\hfhX\^{Pro^ Lipid Res. 32, p281, 1993#M)o ^-flh<D^ 

a Q^m mmm, a em&m&mmxxp a s^muimm&mfc^&m 

[0079] *mm<Dl&fctts 2*lDNA©^^^,f, ^tl&m&irZ-te^xmRXfiT^ 
[0080] (3)«K^#3^A,f3:<Jf 

xh^xA6mmm^mmm^mir^fcM^<mxhth^x\\ xvMcfcmax 

[0081] 1. JifB(2)^fB«b7^^0j!^#SA6^tMfP^^#»^^J;oT3— 
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[0082] 2. mm&^2i&&tizT$;mmmfrt>tez>itA,&<Mo 

[oo83] 3. mmm^2iz^&nzT$;mmm<Dimxttti&±(DT$sm*m&. 

[0084] t#$m K&Z A 6§KA® SBNfcfcA/tf <@] 

[0085] 1 . _hfE (2) fc|Eg£Ufc*3B W A 6itlg^iife^}Cj;oT3-K$n 

[0086] 2. E?iJ#-^4H^$n«T^BftE^ld^35:«^rf <SC 0 

[0087] 3. E^J#^4^$n«T5yB^^J©lfflXtt-?rtb£A-b©r5/il^«#U 

[0088] [«§W A 5**&5fafbBNfl;fc/yfcf <IC] 

[0089] 1. _hfB(2) \ZftMUttt6m\Z&Z> A S^fi&fMbB^fcte^fcioTa— K£*L 

[0090] 2. E^(|##6^$n«T5yBftE^ld^J&5^H!<{Co 

[0091] 3. E^J##6^$n«T^lffi^J©lffilXH:'€rttfiil_h©T5yiftdSe#k ^3*c 

[0092] _hfEr a 6jffijffiBfc^*&ftfbi5t£j yy-/vgixte a -y/w^^bT^Sf 
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[0093] ±.mnmxnttisx±.<DT*ymt)mM. wa. m^/xnmw^tz.i t 

wa. RTf/xm^M^%m&(Dm®-^<feioms^T. £<9&~£v<mm 
sir. ^hKB^<it5mur)<DT^m^mm, x^, wa, %a$/x\$.muis 

[oo94] ^mm<Dt^u<m^ T*/mtf^^Mi^xt£%7t<v^^x&n 

4^mm^mif^t^x^^\m^m&ti^h(DXiif^\ 

(D£of£tfv^y^vmtM£tL%m&ti.xn, m«\ ms^Myc, Fiagig^o 
x^m(DtcAy^<s^^h—^mm^n^x^m^^mifhti^ 0 

[0096] *fc, ^K^fcA/teXSC te, III 3£bf'«BJ! (Differ (^mm<DfcM$<n&=i 

[0097] (4) «§BJ! l^Sfc/ktf <®&tftt^<£>###£fc 
[0098] [fcA/«<®(DSl#^] 
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[0099] *fc, *mw<DitAst£<m&wimrz>j3m£Lx, mm^%^m^mm^m\^ 
[oioo] j:5 ^m^^mm^&mAirzm^ n-mmm^mm^t^m 

ttmm&MK n m^ti/w^m^mm-r^t^nmxh^o 

[oioi] ^MfcA.^^<S^M-r^^"^fe^-ov^-ct>, #^K^tL^^-e^v\ m*.t£ 

, M4#MW^^^Mfl^&(Hashimoto-Gotoh,Gene 152,271 -275(1995)#L) „ PC 

Rmmm^x^mmm^mm^mA^mmtc/u^<w^mir^m, &5v> 

m&m^zzt&x^z> 0 mmtc/u^<M(Di^mia^m(D^yh^mmvx-h^\ 
[0102] ^mM(Dfz.A.^<m(Dm^m^±^(Dijmm&ti^t^<, m%.&. \& 

&misfotz.h(oxiboxh£x\ m%.ts.. mMfa%k<DtcA,t£<n&}&m$:mmisX* 

mw<DmfcTfrh^mw<Dfc/v&<w&&)$Lxh^\ 
[0103] m.^(Dm^m 

[0104] ±IB^V^T^^>^/^^^y---^^-*5it^ i §-^7 i ^ 0 ^ov^T{i, il^ffii^ 
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§ 0 z.tib<Diffirfc£ox, *&m<Dmfc*mm^ttnNAmK&$Lnvizfr&M 
[0105] *fc, *mw&&mtt&m~rz>jTm£vx^ ^©stja^ j&momfc* 

NA9^9!J — ^cDNA7^ -?*7V— — ~Z/?1rtl\£&\t \ ^(D&^U— 

o 

[0106] _h|B^n— ^oia^j^ i^Lfc^^ra-e^i^^tv-cv^fa^o 

tpa^WiU fl!i©^=-=?^©y7ADNA(XttcDNA)9^9y— Sr^y— 
[0107] &5v>i3\ ^M©«^f-Srm#-r«^ifefcb-C. PCR^©*B*B#®«rJBv^;fr 

^fflV^-C^VADNA(X^cDNA)#^MiCbTPCR^^TV\ Pt^^ 

-mzm-£ti%r>NAmm&mmir%z.bx\ *mw<Dmfc?$rgt?vNAmft&± 

[0108] (5) «§K (^5i^&tJ^H:<f«^ (Wffltt) 

(5-i)iaiifi^- 

[0109] <d *#:^^«s«#ic:^$tb^cD-e«jfe<, ^hm^xmm^m 
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[ono] ^mm(Dm^^>^hmmcmA^rifc^^\ ^hia^^ymm^xmmic 

^b^w^^vm^mm^^-byx^ymm\zMArr^ 0 rtu^o-r^ 
-^—min^(Dmm^h^mm(Dm^(DmA^mmi-^t^x^^ 0 &5i>f*, 
^mm<D±As&<n&m&fcM^<nt\.xmm^x*k£<, mx.\-£. nryi/??? 

S5te»^-fe^5fefc:Ay}4 0 <WGFP (Green Fluorescent Protein) Sr^— tbTfflV^ 

[0111] _hfB*^b;i«te, ^RR^^fc^-m&C t£*^<^««^M^ffl 
V^^S^So ^flqftmfc;, 0t|;tf^ ABM (Escherichia coli) m?>m~m, mm( 
Hl^lP^lltSaccharomyces cerevisiae^ 5^^i#lltSchizosaccharomyces pombe) ^ & ( 
Caenorhabditis elegans) , T^y^^^/V(Xenopus laevis) CO^MM^^if 

Z>z.b&X%Z>l)K mz.m'Mistv%h<DXW£\< \ 

[0112] ±tmm^?—&^hmmcmA~r%jjm, -rt^ib^m^m^mhw^m 
mt$tiz>h<DXfe?j:<, mn.mim, y>m*^VJ*m, v^y-j^m, deae^^ 

m-rz-t^x^Zo 
[oii3] (5-2mmmm<£ 

^mmKm^mmmm~i. wmw KmmvttmwKmz>mm^mA&titc 
Mmm&ft-ebtift. mcmfe£ti%i><DXte?j:x\ ^■vmmmmmtn. mm, 

[0114] &mm&fc(z>4¥Mjjm*kmjjm) i^mcm^ti^^xi^^K _h 
mvtcu^mm^^-^^hmmimAvxnmmmir^mmif^b^ 
x%z>o *fc, temfe&<Dtt&btt&mbmzmfe£tizh<D^}tt<, ±m**b 
muxm^u-^mw^m^mm^mf^b^x^o 
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[0115] ^mmmzj&mmmm-z. ^mMKm^mm^m^mKmA^titcmm 

cone] --xmu^mm^mi-mAZtLtat^ ^©i^i^^d^^ 
[oii7] m^ftconm^m^^htb^sMPLmm^-^— ^?m^mf^#a 

tons] »^A{-«, tfv^\s>yv=i—frm. mm< 

mwmm^mm^^xmm^^^mxm^t^mxh 

•So 

[oii9] m«\ ?s<^m^xftm&m&mfo&i¥itiir%^mz.-D\^x^ nmmm^ 
m±i£tix\^ 0 ^micm^xi^ ^tib&jfm&ffrmzm^^z.tfrx^&o 
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[0121] ^^*5V>T?^®^^lt^#:^t±li-§#&^oV^f*, #y^w^ 

[0122] ±fE^®fe#*^)#:^^-e^§^ N ^ft^T^K^SI^EPA^A^ii 

o 

[0123] ^/Art^^^(D»^^^^X$^fc^®^m«^I#:^v>ofcA/#^ntT,«, 

[0124] mmmmfc, mmm®fctm-<D&M&mirzm&m®fc<D*&bftzM 
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[oi25] zhK, ttmK&zm&*&&w$i&\zM*£ti. mffim&&&&£&ti*tt 

[0126] (5-3)JliJ»^m^«fe 

[0127] 09*. tf. ±^©J;5^T9^K>^I^EPA©^SdSit^b^5IWJ!:«S^®<E 

KteZo ±mi&mm&mmfc<Dn^ mm. mm, ym*n>. t^k^sk* 

EPA^tp^^b-CM(DiftV^(D^^o 
[0128] (5-4) 

t©t^> x«x m&^mz., nmmm-mmcmmx^mu 

[0129] _LfB#*teLT«, 09*.if , T7^K>'& J 5 > EPA5r£trtiJ«:k.Fq, ^/KZ^ 
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[oi3o] (5-5) m^mmm^c^m 

[0131] (5-6)»£H4fcffl*ft 

[0132] ^^©jte^ws^uTH:. mtf, ^woate^wmw^^r^y 

^MDNA^5/^S5fei-§^^ pCRj^&ifOcDNA&^n— :/ fcfflV >S|£t)# 

[0133] ^n— ^b-CfflV^E^J«, cDNAE#J©*a»M##ttfcE^J^^5$kfe 
^^>^"&^j;oT^^i-5r^^-e#6o .Mr^^t-^. $1*.^ SAGE: Serial 
Analysis of Gene Expression^ (Science 276:1268, 1997; Cell 88:243, 1997; Science 
270:484, 1995; Nature 389:300, 1997; 7^B#fF^5,695,937 ^Ig&mfZZbffi 
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[0135] —^m^DNA^y^tmm, /^x^hvy^P-^^^^tfK 

Xtk ffi -r^fc #> K , iSM^y rf^v^ K«r 1^1 — <£>Sfg_h @ SLTDNAf 
[0136] _h?B^b/tDNA^^°^PS^tt^O-e« 

[0137] <$-7)%m 

X%bM%ifoX*$bZ>o <k$R<Oj5Wib\SC^ m%.\f., (Harlow*^ TAntibodies : 
A laboratory manual(Cold Spring Harbor Laboratory, New York(1988)\ Je"|tl*f£><7) T 

[oi38] (5-8)^y— 

tz< m&mn-tzmm^ x m mtcA, tt< m&mmirz>®m&x?v — 
m&m^z&teteftHDm* o^sOTt5:w s ti mzmfeztizwetz 

&X%% 0 

[0139] fctt, ±1B**y— ~>^ifcfc i*9#^^cjtfs^Xf»®t^* 

[0140] mfcfllSr^U *5IM^ov^$fc^L<SiWr«^, 1>^Aa 
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[oi4i] mm\m 

^MMMK^^X, MWi^fefe. WKWth^^K). Molecular Cloning(Sambrook 
et.al. Cold Spring Harbour Laboratory Press, 1989)^fE^$tt"CV^^^fefC^o7C 

o 

[0142] mmmi:i?~=ffr&3&<D a e^mmmmm^^mm'] 

^ffi^ljTrp - Trp - Lys - (Glu/Asp) - Lys - His - Asn (IS?"J#-^3 7) RXfTrp - Phe - Thr- Gly 
-Gly-Leu-Asn(@S^J#-^38)^W#$tl,-CV^^^^^^, 0 f Co V^dtfrte 

dD6DES-F 5'-TGGTGGAA(A/G)GA(A/G/T/C)AA(A/G)CA(T/C)AA-3' (IS^lJ^ 
^7) 

dD6DES-R 5 , -(A/G)TTIA(A/G)ICCICCIGT(A/G)AACCA-3 , (ia?!l#^-8) 

[0143] iWmE^^if^rf> (Transgenic Res. 9, pl79, 2000#i0 <^^l£f££fflV ^c c 
^}K#^£>CQpoly(A) + RNAO^-gf^oV^-C^, 3Cfife(Biosci. Biotechnol. Biochem. 
67, p605, 2003; Biosci. Biotechnol. Biochem.67, pl667, 2003) ^fE^CO^&^t^o 
fc 0 lp-gtL-fcpoly(A) + RNA 1 . 5^15:, Ready-To-Go T-primed First Strand kit ( 
Amersham|±M)SrffiV>TcDNA^^^^b7tl 0 PCRte, _hfBcDNA^10ng£§|M 
fcU -blE^-Y-^— (dD6DES-F^U ? dD6DES-R)S.tJ«^^(Takara Ex Taq, Takara 

tfcSDo. 5u£&fflwc, Mit^^-f-^^-e^fo^o H^*«20 M i^u 

GeneAmp PCR system 9700 (PE Applied Biosystems|±^) ^fflV 94 < C25>Wi* 

ml 94°c-ei^f^ 45°c-ei. 5#ra. 72°cx2^m(DK^^mwom^. ^<d 
[0144] %btittPCRmm&i%(w/v)Ttfv-^/uxm^¥mu $£$c<d a e^ffiMtm 

^<DT^;mMWfrb^M&frl&^4^&^iT%i%mWi)f : £, Prep-A Gene (Bio-rad 
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ttm&^^X^/^XymUlstCo |I|JDtUfcJf *©BrJf£:pT7Blue Vector (Takara^tM) 
fcjftlSU ^Cli^Electro-max DH10B cells (lnvitrogen|±M, Carlsbad, CA) XC?fr%. 

[0145] BigDye Terminator Cycle Sequencing kit (Applied Biosystems|±$!|) istTLFautomated 
sequencer ABI PRISM 377 (Applied Biosystems|±®) ^^^X^htlfc^ti— Z/(D 

[0146] ^cDNAie^J^^#i-§7^^^, 5'-RACE^tJ?3'-RACE^f o/c c 

5' -RACE System for Rapid Amplification of cDNA Ends Version 2.0 ( 
InvitrogentiiiSJ) ^ Ready- To -Go T- primed First Strand kit (Amersham^ilKO 
m<D-?94^— (MpDES6-02R^tKMpDES6-01F) V \ %^^<DW^rZ>^&;X 

MpDES6-02R: 5'-AAGTTGCCTTCGATGTTTCTGG-3' (IE?IJ#-^9) 
MpDES6-01F: 5'-GCTCGCCTGGAGCAAGGAAATC-3' (IB^g^lO) 
[0147] lfilO*^P^l^i^ SMU^ ~<Z)«^£MpDES6}frf5c 

^tlstLo W$tLfcMpDES6itf^(DcDNA(DS^ (tfVAifttt&mO fciU 2, 52 

[0148] MpDES6cDNA(DtiST5/liIS^J^rt:^y^=f^(D A 6?fm^kW£WlCDT^ 

ymmmtitm.^fc^^ 47. 5%<di^i— nv^^m^tc 0 

[0149] 2: if A 6«Mft^*jt^^^it] 

^ie^lJVal-Glu-Phe-Met-Asp-Thr-Val (ia?!l#^-39) Lys-Tyr-Leu-Phe-Trp 
-Gly-Arg(ia^J#-^40)^W#$tb-CV^r^^^d^o7^ 0 5fc<£> 

dD6ELO-F 5'-GTIGA(A/G)TT(T/C)ATGGA(T/C)ACIGT-3' (IB^J#-^1 
1) 

dD6ELO-R 5'-C(G/T)ICCCCA(A/G)AAIA(A/G)(A/G)TA(T/C)TT-3' (IS?lJ#^- 
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12) 

[0150] ±^<D~774^— (dD6ELO-F^.t)?dD6ELO-R) V vTPCRSrV \ fttl^DNA 
ga^J^o^ci— v-CTiB©^-^^- (MpELOl-02RRU«MpELOl-01F) £r 

•So 

MpELOl-02R: 5 ' - GCG AGCTTTCTCGTTCTTTCCC - 3 ' (IE^lJ#^-13) 
MpELOl-OlF: 5 ' -TATGATTTTGAAGCGCAACACG - 3 ' (ia?!]#^-14) 

[0151] lmm&^v^mfc^mw^mzti. ^it^^MpELoiitf* 

^-tUt 0 MpEL01itfK^(^cDNA(D^$(^yAf|S^I^<)fi^ l,559bp-?\ #t 

[0152] MpELOlcDNACOtiST^/^E^IJ^t^^y^^O A 6^®ft^*C0T5/ 
[0153] [Hifef^|3 :if ^>rfe*(D A 5^fMMb^*«^<^itt] 

if ~zJtr&$k<D A 5^|&fP^^*«^^«, A 6^fP>fb^*^i!|^ 

mmr$<DT^ym®m^^^x(Dfam&fe#igKi&\\ ^x\ &wn(M. aipina) 
m<7)T^ym%mm£'o, mmfav) k5^^Mkw^itk67Fm^i[:$£^t(Dmx\ 

X\ _L3zil<^MpDES6^ Genetics 159, p981, 2001^fBft$^TV^Hf^^n<^Mp 
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l(E/N)(G/D)KVYDV(@a^J#^-4l) , DPDI(Q/D)(Y/T)(M/V)P (E^!|#-^42) 

dD5DES-F 5'-AT(A/T/C)(A/G)AIG(A/G)IAA(A/G)TITA(T/C)GA(T/C)GT-3' 
(IS^J#^-15) 

dD5DES -R 5 ' -GGIA(T/C)I(G/T)(A/T)IT(G/C)(A/G/T)AT(A/G)TCIGG(A/G)TC - 
3' 

(Ba^lJ#-^16) 

[0154] _hWB7°^-^— (dDSDES-FS.t^dDSDES-R) SrfflV ^TPCR^frV \ #&;JxfcDNA 

mR&v-fir*— —^rut, nhfitiw— is<Dm£mm&&^ s w^cdna 

le^lj^o^n— y^oV vCTIB©^-^— (MpDES5-02RK.'U*MpDES5-01F) £• 

■So 

MpDES5-02R: 5' -GTGTGTACGATCCGTGGTTACC-3' (ga^(J#-^17) 
MpDES5-01F: 5' - AAGGCGGGACAGGATTCAACAC-S' (@a^lj#^-18) 
[0155] H^sr&M<v A 5^1&MkWfim<?>i%tii£UX, 2floI$©M/^ 

^cl&IJ*c2£l£gfLfc(cl:2, 427bp, c2:2, 285bp) 0 clic2^<Z)i^*ie 

^-6) 0 J^T^ 2, 427bp(D^$(D^n— ^cl^MpDES53t{H^(ia?iJ#^-5)^b, 
[0156] MpDES5cDNA<DJt^T^y^ia^J^#t0 (M. alpina) <D A 

r^ymmmtit^fcWW:, 31. 4%<d|r1— tt-e&ofc 0 if^>^ig^t^yy# 

[0157] C^lifef?!l4 : (Pichica pastoris) V ^7 > c1lf^^ff] 

MpDES6, MpELOl^t^MpDESSOcDNAO^fg^M^^rt^^, 3rf 
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©ORF^, /VfNMfc/n^E— ^— AOXKDT^^gagbfc^^h^^b^ 

SLfc 0 ^tV^(D=3>-^h7^hSr^y— /H^W»#(Pichia pastoris) fcigAU ^ 
»IIJte^M^A?^fb7^o MpDES6, MpELOl, MpDES5<DcDNA^^ 

(MpDESGORFiiiliSffl^ 0 ^^— ) 

MpD6-17F: 5 ' -GGAATTCGCGATGGCCTCGTCCACCACCAC - 3 ' (ga^!l#-^19 
) 

MpD6-18F: 5 ' -GGAATTCTACTTTCGCAGCGTATGCTACC - 3 ' (BE#|#-^20) 
(MpELOlORFittlffl^-^^^-) 

MpD6EL01 - 15F: 5 ' - GGAATTCGCGATGGAGGCGTACGAGATGG - 3 ' (@B^lJ# 
^21) 

MpD6EL01-16F: 5 ' - GGAATTCTTCTGCCTTTTTGCTCTTGATC - 3 ' (E^iJ#^- 
22) 

(MpDES50RFi#i(i§ffi^7^— ) 

MpD5-llF: 5' - GTTGAATTCGACAGTTATGCCGCCACACGC - 3 ' (E#|#-^23 
) 

MpD5-12R: 5' - GTTGAATTCAGGCCCAAAGCATGCTGTCAC - 3 ' (@S^IJ#-^-24 
) 

[0158] ZJ^h<Dzt"74^r— J3\ T^-e^LfcEcoRimmiE^J^-a-A/-C*5*9, itl^TO^ 
^^^fljfflb/to ^7"c, PCR^^Pyrobest DN A polymerase (Takara|±M)0. 5 

4°C-C2^m^cW^ 94°C-ei#II^ 57°C-ei5>^, 72°C-ei^rHl©SJ^^25[lI# 
*95MU ^»^4°C^^Pb/' 0 #^7i^-ORF®r>i-^EcoRI-e?^^b7>^, HJfefll 

pPICZA (^-^-rif^^Wttit^^, Invitrogen*±B) ^^^7-/^^147° 
n ^_^_ 5 ' AOX1 T^EcoRlSMi^ir^^fa ^ig^Lfc Q 
[0159] CO^Ja^^h^^hS.t^^fM^bT^pPICZA-^^^— Pichia EasyComp kit 

(lnvitrogenf±M) £fflWO^y— /l^MM«<DPPY13^£2gAU if^v^ft 
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[0160] MXVkM^^^^^^^ttlsb^ EasySelect Pichia Expression Kit (Invitrogen|± 
/VO^^^M^i-S^/J^ififF-eODCeOOnm)^^^^^^^^*^^, O. 5 

^co^mmmtir^m^mm^x3o o c, 3 0 m. m^mi^^x 

^fe(Biosci. Biotechnol. Biochem. 67, p605, 2003) (Cj;*9$ l JfeU/'C 0 
[0161] MpDES6itfs^^|i$*fc^fffe^#:-e«, A tt&m\MM<om&$m-e 

^^m$tifc 0 Mmt^xmczA^^—^mAvtcmmx^tib^m^ti^ 

o7t 0 J^_ktf>~ i^ib, MpDES6» A6^FtMMb^*^=3— KbTV^^^^^^t 

[0162] MpELoia^^^m^^rfc^^m^-cii, g-vyu^m&mnvtcm&i^j 
^-g-yyu^m&^$%W5mcDi4. 1%, ^ryK^i^^ufc^fc^:^ 

-C«, ^h^te^ffi^to^o/Co J^_h<D^^ MpEL01teA6iC;K2g:Kg#*£r 
[0163] MpDES5itfe^^Ja$^:fc:?#«^#:-e^, ^^-g-y/l^^^PLfc^ 

&KT9*\?^m^m&3m<Di. 1%, ^TyK>m£»L^i^-^^i^ 
^^^^(epa)^o. i%^m$tLfc 0 MmtvxpPiczA^^—^mAi.tcmm 

Xit^thhi^ia^fl^^tlo S^±.frh, MpDES5te, A5^M«i^n- K 

[0164] A6^tafo^^*. A6mMmMmmRxiA5^m^ 

ViT&MB^'bVX, ^tl^tlMpDKS6, MpEL01,&^MpDES5&r 
&nirZ>z.b&X%tc 0 

[0165] [|ig«!l5 : ^/-/VR^'IMft (P. pastoris) iZ&tfZH -^^m&TfmmffiWi 
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MpDES6, MpEL01&t^MpDES5^J^^£iir5fc#)^ _hfEHife#!j4-CfE 
^L7C, EcoRI^^bfcMpELOlS.tFMpDESSCOORFitililir^^^ &*%\<D?i? 
J— /lSKfc1&&&26S.<<?*~- pPIC3K(-^— :HIS4itfc^\ Invitrogen|±®tf±) 
&U?pPIC6A (-^— : ^^v^^Wttjtfc^-, Invitrogenf±®if±) <D5 ' AOX1 
Zftt— T^t^EcoRlMi^-fe^^^^iS^bfCo MpDES6^MLT 

pPICZA-MpDES6, pPIC3K-MpELOlS.U ? pPIC6A-MpDES5t^|Ei~^5 0 
[0166] i£? , P PICZA-MpDES6, Xf3\ *j-KLT<D P PICZA-<^— (£>^ N _hfB^ife^!l 

4^fflv>fc^y-/vS^WSPPYm^^^»JteM^^o^^y-/kg^ 

'WSPPY12^^(his4,arg4) m^©<E#IU ^^W«14Sr^— tCUT^SCte 
ifeffc£r##Ufco $ftvC, pPIC3K-MpEL01, XJ3\ *ffl8i:b-C©pPlC3K-<^— 
<W£\ ^fl^fl^ pPICZA-MpDES6, X^pPICZAO^^^V^cp^la^jA^tLfc 

^tfit^ P PIC6A-MpDES5, Xte\ ttmtLX<DpPlC6A<<?#—<D&.&, 
pPICZA-MpDESe^t^pPICSK-MpELOlX^pPICZA^t^pPICSK^^V^cp^W. 

[oi67] nbtif^mmxmmm^m^^mA^nt^mm^^m^^x^^^ 

(MpDES6^U?MpEL01)^Ab7"c 0 MK&l&fc&^^X, MpDES67hA/^<«& 
t5MpEL01^u«<«Sr^/— /HS>fbtt»«rt-C*»m§*feo Wfi^ A 6 

te^oo.4%) ^nx., ^tL^^teMftS^m^-e^^^-g-yy^^^C^g 

DES5^^Ab7c7#@fem#:-e«, g -y/vyi(^i»2.8%)^T7yM 
(<£j§gJt»z>o.5%) , ^^-g-yyw^c^ii^cDi.sro)^:^^^^^^ 
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[oi68] mMM6 :4*KmA~r%-<?#— <DmmATfm&'<?*— <D4*^<Dmx\ 

-f^C&lv-t. MpDES6, MpELOlS.t^MpDESSit'ST-^r^^^^^fc*^, 

[0169] (i)pBI221 (TOYOBOttB) MV^y? (CaMV) 35S7°n^e— 

Glucuronidase (GUS) Mfc^g|S^l^fc3£?S-<^— p35S-NOS^®bfc c 
MKOOl(F): 5'- CGGGATCCTCTCCTGGCGCACCATCGTC - 3 ' (SS?lJ#^-25) 
MK002(R): 5 ' - GGGGTACCAACGCGCTTTCCCACCAACG - 3 ' (IE^lJ#^-26) 
[0170] f£$o^ Zfy^— MK001(F){*T^-e^i-BamHI^Sia^J^-a-^, GUSitfc^-^' 
^.mcT^— /^U MK002(R)teGUSjtfc^cD5' ?&ffi\ZT^— ( 

BamHIf-^h^r^— /V§|5^(D±^t^#^i-§) 0 PCR^tePyrobest DNA 
polymerase (TakarattM)O. 5U^V\ ^3t#(D^-r^^-&icl^oTS^* 

50/zl-effoTto m&4kfc\&. 96^5^5^^, 94°c-e3o#r B i, 68 o c-e4^5g^s 

[0171] Gi)#C^p35S-NOS(DXbaIlMM^ MpDES6itfe^-, MpELOlifrfs^&tFMpD 
ES5^^<DORF£#*®f£Lfc 0 ORFJfiliStm, T^-e^-TXbaimSIS^J^ 

(MpDES6 ORF^Mffl :7°7-f^— ) 

MpD6-21F: 5 ' -GCTCTAGAGCGATGGCCTCGTCCACCACC - 3 ' (IB?lJ#^-27) 
MpD6-llR: 5 ' -GCTCTAGACTATACTTTCGCAGCGTATGC - 3 ' (ga?lJ#^-28) 
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(MpELOl ORFiitSffl^^— ) 

MpD6EL01-18F: 5 ' - GCTCTAGAGCGATGGAGGCGTACGAGATGG - 3 ' (E^l 
#^29) 

MpD6EL01-13R: 5 ' - GCTCTAGATTATTCTGCCTTTTTGCTC - 3 ' (ie^lJ#-^3 
0) 

(MpDES5 ORFif ♦Sffl^-'f^— ) 

MpD5-22F: 5 ' - GCTCTAGAGACAGTTATGCCGCCACACGC - 3 ' (IB^!l#-^31) 
MpD5-23R: 5 ' -GCTCTAGAAGGCCCAAAGCATGCTGTCAC - 3 ' (gS^lJ#^-32) 
[0172] PCRfcfSPyrobest DNA polymerase (Takara|±M) 0. V \ Mit^^ti^i" 

zjrmzmox* K^mmo ^ixn^tco K^mt, 94°cx2^m^^ m°c 

[0173] (iii)#^>n^it^^-(D^m^^b9^b (-€r^ttSrp35S-MpDES6. 

p35S-MpEL01 N p35S-MpDES5i!^fE-t-^) &\ ^-f ^CaMV35S^ 0 n^— 5' ^ 
$S&f£PstIlM'h£\ NOS^— ^— 3'^^£EcoRIlMh£#or^flJfflLT, _h 

p35S-MpDES5Sr^Sii:L-CPCR^?V \ MpDES5ate^<£>3§^#irs'h£l$#£rif 
tBU p35S-MpDES6(DCaMV35S7°n^e— 5' ^BfcfcSPstllM' K^n— =^ 
L/c(@l#i) 0 

(MpDES5 ite^^-feyMififfl^-Y^— ) 
M13R: 5 ' - CAGGAAACAGCTATGACC - 3 ' (E#|#-^33) 

NOS-R4-PST: 5 ' - AAACTGCAGATTCCCGATCTAGTAACATAG - 3 ' (|E^J#-^3 
4) 

[0174] fc*5 % M13R77^— CaMV35S^n^e— _h^(D^<^^— gE^lJ^T— — /V 
i~5o *fc, NOS-R4-PST7°7-f-^— T^T^I-Pstlfgf&ia^J^^ NOS^— 

EcoRIlMM^^&V \ 
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[0175] PCRfcfSPyrobest DNA polymerase (Takara|±M) O. V \ Mit#»t£^t~ 

S^fe^oT, ^1^*20^1^07^0 HJ^^frf*. 94 < C-C2^B9fiy^«, 94<C 

o #bttfcDNA»f>H-=SrPstI-em^Lfc^. ^^llc|B*©^^/W»5SfeffV^ 
„ MpDES6it'S^C0^?a^-fe^h^'a-tP7 0 7^5K (p35S-MpDES6) (DPstllMM^ 

[0176] (iv)_h|E-e#btb7t, MpDES5^U?MpDES6»fe^-(D^m^-fe^b^iS^$^r/t 
=i^^h^^h(p35S-MpDES5/35S-MpDES6^^fEi~§) ^kfcMpELOljWS^ 
©^^^hSriSJ&Ufco &Tf(D^^— SrfflV >Tp35S-MpELOl£ft|M£LTP 
CR<MtV\ MpEL01»^©3&m#*fes*lB#«^lBU MpDES65tfc^3£gi 
#-feyM*g<DNOS*— 5^—^—3 '^^&5EcoRIlMM^£*— ^^L/c 0 

(mpeloi Mfc^mm.tr^yhmmm-??^—) 

35S-F3-EI: 5'- CCGGAATTCGCATGCCTGCAGGTCCCCAGA-3' (gB^J#-S§-35 
) 

M13F: 5'- TGTAAAACGACGGCCAGT- 3 ' (E#l#-^36) 
[0177] t£$o, 35S-F3-EI^^— Tl&^m1rEcoKmWlWE&lfr&^ CaMV35S^n 

[0178] PCRfcfSPyrobest DNA polymerase (Takaraf±M) 0- 5U3:JB V \ S^^^t^i"" 
5M«oT, fcJ&mA20 plVftolto BtJ&^#^ 94 0 C-e2^^1«:^m^ 94°C 
•Cl^PB. 5rC-Cl^Rg. 72^1#|ia©Sl&£25|I|»3gU ^(D#4r f^lcPUt 

o #^fcDNAiff^-^EcoRi-e^^bfcm, Hife^it-tstt^^^-e^vntM^f 

V\ MpDESS^t^MpDESeit^^O^^-fe^h^jS^^-lir/t^^h^^h ( 
p35S-MpDES5/35S-MpDES6)(DEcoRI^5L^^ti— ^^^L/Co 
[0179] &<±<D$kftfc£Q, 3Bfc=f-(D3&gjJ^yYffi. MpDES5, MpDES6, MpELOl 
(DM^W^XJtM^^^Y^Y (p35S-MpDES5/35S-MpDES6/p35S-MpEL01) & 

[0180] ~<D£5KL,X&hntc±m^^b7?b&, teftKDjjm (Genes Genet. Syst. 73, 
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P 219, 1998) -C, ^Ty^j-x&mtk'?— bL,XW^7°7^\?bbhK, 
[0181] mtfeffl7 : (N. tabacum SR-1) KtotfZH ^fpfKiM^© 

MpDES6itfcT^ MpDES5itfcT^ &J;U?MpELO}tfcT^ 

[0182] ^fsg^te, ^:=t^MpDES6jHST\ MpDES5jfr|ST\ 3o£TJ*MpELO}fr|S 

LT, (M.alpina) E±35f$tf> A 6^FtSfPlr:g#3|§jt'g^ (MaDES6) , A 5^f&fP 

teB#*«fc^ (MaDES5) , A 6J3gJK^*M^^* (MaELO) (DZmttJtMA 

[0183] (i)*^0S^it^^-^tf-<^- (pSPB1519) (Dmm 

pE2113(Mitsuhara et al. Plant Cell Physiol. 37, 45-59 1996) te, Jx^v^iJ— gB 
^lJ(D#t93MLWi-^y^r7— ^eifV^^/V^35S (E1235S)^°n^e— N :jo 

[0184] pE2113^SnaBI-e^^L7t#, XholU^— (TAKARAf±) £jg&&TZ>Z.£V* 
-fy^^W-mJ^o ^(DZf^^V^SaclXmit^ ^mMmtU £^BamHI 
(TAKARAm tMWir^b^XoX, pUE7^MLfc 0 pUE7^HindII 
I^EcoRI-e^^bi-^'^^ioT^t^^DNAiff^CO^^E^SSS^n^— ?r 
m-rzWrftt, HindIII^EcoRI-em^bfcW^^«temffl^W^-y— <^-pBI 
NPLUS (van Engelen et al. Transgenic research 4, p288, 1995) b^^M^T^bX 
, pSPB505£rf£MUh o 

[0185] — Jj, MaDES6Mf5^^tr7°^5K-efcSpMLD101^XhoI-C^{r:^, 

^BamHI-eg|55>?^^i-?.^^-e, 6kb(DDNAifr>i-^#yt 0 MK^, pSPB 
505^XhoIi:BamHI-e^^UT#fetL^-/M^y— <^^^ §^(DDNAif^i:^ 
pSPB559^ML7t 0 

[0186] pUCAP(van Engelen et al. Transgenic research 4, p288, 1995) ^AscI-C^kL- 
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t-^mMmtu Paciyiofr— kmns-rttLtv. pucAPP&ftsKuto 

[0187] pE21 13§rSnaBI-e^^bfc^, BamHiy^— (TAKARAli) bW^ir^bX 
, pUE6^BLfc 0 pUE6^SacI-e^^b^, ¥MftL, Saliy>-#- (TA 
ICARA|±) pUE8^f^BL7c 0 pUE8^HindIII*5j;tJ«EcoRI-e^ 

^bLT#fe^DNA||ffK"(^5^E1235S^ 0 i3^e— ^i-§if>i"^, pUCAPPCD 
Hindni-EcoRTO-lf Ai^'^, T^^KSrfftglUfco ^CD^^KSrBamHI 
^SalI-e^^bT#^>tL7tlDNAir>t^^ MaELOjfrf^<DcDNA^BamHI:JoJ;U? 
XhoI-e?^^bT#^>4xfcDNAir>t^^iS^b, pSPB1130£ff^U^ o pSPB113 
O^PacI-et^^b, %bfh^2. 3kb<DDNA®rJt^ pBINPLUS<DPadlMM£ 
f^Ab/Co MaELO^s^ffte'^lF.]^ pBINPLUS_L<DnptIIjtfc^-<Difte^^- 
^)C[n]^^o-CV^77^K^3giRL. ^(D^^K^rpSPB1157P^b 

[0188] *7t, _h5zfib7tpSPB559^PacI-e^^b/c^, ¥?f *£StfbU AsclV^—tm 
^ir^bX\ pSPB559A£f£MUt 0 ^rbT, pSPB559A^AscI-e?mbb-C#<b 
^MaDESejUS^-^-a-tPDNAir^t^^ pSPB1157P<DAscI^h^#Ai-6^ 
pSPB1157^Mbf' 0 

[0189] pCGPl 364 (Plant Cell Physiol. 36, 1023, 1995) ^HindIII*5 it^SacII^^b 
XUhfl^l. 3kb(Z)DNAir)T-^ pCGP1364^rPstI-e^^L. W&^fiHbUc 
^hKSacllXmi\^Xnhfl^2. 9kbCDDNA$rK"i:, pUCAPA^SacI-C^ 

&MffiiTZ>~b\Z.£i9, pSPB184^#fc 0 
[0190] — ^\ MaDES5itf^^-^i^-^i3— ^^^ttfcpCRII^^^— Xbal^Kpn 
I^i^^k^ioTMaDESSit^^tpDNA^f/i-^^mbf'o i»DNA»f 
Rb, ±3z6(OpSPB184^XbaI^KpnI^^^L-C#^tL7cDNAB(f>t^^iS^i-§- 
pSPB1519A^{^b7c 0 pSPB1519A^AscrC}mt;U #^tV7"cDNAir>t 
£pSPB1157<DAscI1MM-}f AU pSPB1519^MLfc 0 ^(Z)pSPB1519±-e 
, MaDES6*f^, MaDES5jfrfS^\ *5j;^MaELOitf5^^, IWICfB]^^^ 
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[0191] (^^&m$etkte¥<D'<??~- (pSPB2368) <dw^ 

pUCAP(van Engelen et al. Transgenic Research 4, 288-290, 1995) ^rAscI"C^ 

tV* pUCSAPFSrf^Jtb^o pBINPLUS^&III^^M^ifeU pBINSAP 

[0192] m^9-^n^^>^m<D^^tLX^ pUC19&Hindm"T?*B>ffcUfcSI, PaclU 
WgJBfU ^fcl^coRrcm^LfcftFseiy^— i:5*IS-rSr.W, pUCPF 
<HtMbfc 0 pUC19£HindIimE>fbUL^S g fiy^#— WgJBfU Ec 
oRramkUh^Asciy^7— taSJ^i-§^t-e, pUCSA£rfEMbfc 0 pUCSAPF 
(DHindlH-XbalRfl (£E1235S^ SacI-EcoRI^ t°>&f$MM (mas) itfs 

£^;fc^;h^AUfc^*— £\ XbaI:&J;^SacramfcUciL ^ 
m^mit-r^tX\ pSPB2353A£r#fc 0 pSPB2353A(D^f p35S- 
MpDESe^^Xbal^^mUT^S^^mibUfcMaDESeit^^-^tPDNAiff 
>t£iS*£U pSPB2353{^Mb^ 0 
[0193] pUCSA(DHindIII-XbaI^t-E1235S^, SacI-EcoRI^t--^ytV^^^^ (m 
asYMte^?— ttfo^ftMM^tz.^??— Xbal, Sacl-et^^-r^r 
pSPB2355A^#Bbfc 0 
[0194] — 2j\ p35S-MpEL01^M^LT, TfB^^M^— „ XbaMpELOflS^TJ* 
SacMpELOr^fflV ^TPCR^ToTto 

XbaMpELOf: 5 AGTCTCTAGAGCGATGGAGGCGTACG— 3 ' (Ba#|#-^43) 
SacMpELOr: 5 CAGTGAGCTCGGTGTCTTATTCTGCC— 3 ' (gE?lJ#^-44) 

[0195] PCRfcfct, ^tU-Cift*tS^KOD + DNA^y^7— i?CSt#*fr)«rfflV\ 94°C 
^2#rafiy$UfcgU 94°C-ei5#\ 68 < C-ei-3^^-r^/V^25HIi^«9MbfCo - 
<D £5 ^br|^M^tv/cMpELODNA8(f>t^XbaI^J; I^SacI^^b^^^, _h 
if|<£>pSPB2355A^3j|f£U pSPB2355^f£®iU/c: 0 ££>^ pSPB2355^SgfI, 
AscI-C^^bL-C#fetvfcDNAiffK"^, SgfI*5j;I^AscI-ef^{bLfcpSPB2353^ 
3S!£U pSPB2361^rftMb7t 0 

[0196] pUCPF(DHindIII-XbaIf--fh^E1235S^, SacI-EcoRIlMM^/t 0 ^^ 
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mm (mas) m^^—^—^—^K^flWMJt.^-^—^, Xbal*5 £U?SacI 
"VmiKTZZ-tV, pSPB2352A£ff^U-' 0 

[0197] p35S-MpDES5^iiM^ TIE©?^^^ XbaMpD5ftoJ;LFSacMpD5r 

£fflV^PCR£?Tofc 0 PCR(DSJ^^#ti. _h|B^)PCR^#i:^|#-efc5o 
XbaMpD5f : 5 ' -AGCTTCTAGAGCCATGCCGCCACACGCCC-3 ' (IE^IJ#-^45) 
SacMpD5r : 5 ' -CAGTGAGCTCTCAGCCATCCAGTCGT-3 ' (IS?lJ#^-46) 

[0198] PCR^£oTMM$;ft>fcMpD5DNA$T>t£XbaI, Sacm^tfbL/C^cD^ pSPB 
2352A^3SI£U pSPB2352^fNMUh 0 

[0199] pBINSAPF^PacI*5j:OTseI-e^^b-C#^)tb7iDNAif^^, pSPB2352£«9 
Paclfe iOTseI-e^[)«9 ffiLfcMpDES5Mfe^^ti>DNA»r>t^SI£U pSPB2 
368A£#MUi 0 $e>^pSPB2368A^SgfI*5j;tJ ? PacI-e^^L/c 1 b(D[^ pSPB 
2361J;^SgfI^J;OTacI^^m$^cMpDES6»^^-*5J;U ? MpELOjtf5^-^ 
^•tfDNAir^^jS^i-S-^-e, pSPB2368^#fc c ^(D^7^5K±^MpDES6 
MpDES5»fc^\ *5itJ?MpELO*^«, I^M^lfte^tk HHC* 

[0200] (iii)^^^— (Ditfs^-^A 

3l^9cl ^T, ^^\(D^m (Plant J. 5, 81, 1994) ^^VT, pSPB2368^/c^pS 
PB1519lrfflV^TAgrobacterium tumefaciens(lip$c:AglO(Lazo et al. 1991, 
Biotechnology9:963-967) ) ^JC^^LfCo ^(DpSPB2368*7c{ipSPB1519^ 

VX^hntcmMZ-^^^Mfi^. RNeasyPlantminiKit (^rT^V) ^ffl V ^TRN 
A&mttiU /£}fe«oT, RT-PCR^^(9, ^ALfcS^^mL-CV^I^ 

[0201] ^(Dj;5i-bT#^tLfc*^S*(D^itfe^^^pSPB1519^2SALfc 
*V^=t (pSPB1519^«fe^/^=t) , ^^^mM<DmmMm^b^pSPB23 
68^ALfc^^3 (pSPB2368TO^m^^^^) <£*>^ ^©^Ss 

iB(i978) »^n^9 ^miiR-fe^-, ihmmim (1939) ^wbf 
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iS^n^Y^yy^— (Hewlett Packard^: HP— 6800) Tr^MffL, ^(Djj&^&^l 
[0202] Jfc*3, a^Ha— atte^aJIA&ivCV n&V ^^(D^fflV vc\ 
[0203] [^1] 





Control (%) 


Control 
(mg/gFW) 


P SPB2368(%) 


PSPB2368 
(mg/gRV) 


pSPB1519(%) 




9. 55 


1.17 


1.37 


0.2 


9. 51 


or Uv/ U>K 


49. 99 


6.12 


17. 83 


2. 58 


39. 24 




0 


0 


4. 06 


0. 59 


3. 37 




0 


0 


10. 85 


1.57 


3. 09 




0 


0 


10. 27 


1.49 


0 




0 


0 


4. 89 


0.71 


0 




0 


0 


2. 68 


0. 39 


0 






12. 25 




14. 48 





[0204] &mMM<Dtfx?v^b?97>(—iz£Zftffi0zft&&~Tizm1r e 

^77i^:Supelco SP— 2330, Fused Silica Capillary Column, 30m x 0. 32 
mm ID, 0. 2 ix m 

U&: Inj: 240°C, Det: 250°C, Oven: 180°C 3^, 180°C^220°C (2 
°C/min) 

^9A^i:30cm/sec, j±^200 kPa, ^t±i^ FID 
[0205] W^rWy^V)^— ^m^B^^<D^/V^^T/^<DVT^iya>^4J^tG 
C-MASS (Hewlett Packard^, HP-5973) :SHIf fcWifeSU ~£fct°— 

[0206] Ml ^*5V vC, Controlfi=3^hti— pSPB2368^pSPB2368^®^^^ 

=*£\ pSPB1519^pSPB1519?f^^^^=i^i- 0 
[0207] mi^ir^^h, &ftM&M<D&mm&tt*bfttpSPB1519^MJt# 

(pspBi5i9?^®^m^^3) -ett, y yyu^m<Dwmfemm^tcfrK 
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pSPB2368£r^AUb^=J (pSPB23687£®*te*fe^=i) XUTy^V^mtltfX 

&c w^^h^>m^xxiw^-<>^^mcowm>mmx^fc. 0 z.coz.t 
fab, mmmmz#>\^x\^ *tift*©^iJ;^^^s*^i©*« 
tg^^ffitv-r^^. y/— /^m^av/^m^mnt^x, ry^Y>m^^t^ 

[0208] Abbadibte^ WW (Phaeodactylum tricornutum) CO A 6^^f P^fb^^, A 5^FfS 
^P^^#, ^oj;U?t:^^y^^(physcomitrella patens) 

&\ ^/-?=i*3«tt^T^(Linum usitatissimum) {£^Ai~5^£'Cx 77^^^ ^ 

5%,7v0ffW. 0%#gf**fe^^**#bTV^ (Amine 
Abbadi et al. Plant Cell 16, 2734-2748, 2004) 0 
[0209] ^mMMK^^Xfe, H^Sr&MCD A 6^!fP^g#it. A 5^ma1tW?m&£ 

t;ift^i*^^}^ALf^it% ^^ii^^K>m£io%^_L# 

[0210] sfcfc, ^:7°h^ (Isochrysis galbana) CO A 9§!;Bjg;ftgNt, ^Ky.^ (Englena gracilis 
) CO A 8^ffrfttf fclN^ &VtMC0 A 5^^P^^cD3»t<DjtfK^-£ffl V NT, i/P 
-TX^-X^ (Arabidopsis thaHana)Tj§g|C<^&^£?Tofc#^Ti*, ^cp"eT^drK^ 
^^^g^^LT6. 6mol%, C20J^_L<D£gff /^22. 5mol%-Cfeofc (Baoxiu 
Qi et al. Nature Biotechnology 22, 739-745, 2004) 0 ^Ofg^-e^, A 6^Ff&f P{b@l 

ksTtmnimm, ^xx^m^m^mm^m^^m^tmncommm^xmrn 
TfmmmM&itoxm, mm&mzm&fo^ n^fmmm&m^itm 
fa£v&<coMm^$mmffim%wmir%^tfat>fa^ti 0 

[0211] mmMcO30%U±fa^^m^miC^<>X\^pSPB2368^M^^^Xi^ 

mmmft&ffite&btvftfa^tco £bK, ^Khmm^<, ^<con^^m^t 
fab, mm^mm^mmmmcomMfam.mcD^m^mt'rmmwp^ ^tm 

[0212] rtL^-e^fg^^nrv ^mfci L mm^mm-tetf%c20)^±comgt7fm$ nmwj 
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[0213] mmmmir^fc^(Dm^mm(Dm^^^xt^fcMci^m^mmmm^.fc 

Mir%mmM(Dmmftx\ \^^tm^.vxmmir^t^x^h<Dxh^ 0 
[02i4] w m-m^^^b^m^thf- a 5^mmtmmm.u 

m^mm^mm^zx*), mmnx^,m^mm-r^t\^^m-r^o 
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This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2 - Q<] Claims Nos.: 2 8 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 
See extra sheet. 



3- □ Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 
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This International Searching Authority found multiple inventions in this international application, as follows: 
See extra sheet. 



I x I As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of 
any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 
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I x I No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (2)) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/019196 



Continuation of Box No.II-2 of continuation of first sheet (2) 

<Subject of search> 
(Claim 28) 

Concerning the expression "a gene or a substance obtainedby a screening 
method as claimed in claim 27" in claim 28, the scope of genes or substances 
having such a property cannot be specified even though the common technical 
knowledge at the point of the application is taken into consideration. 
Namely, claim 28 is described in an extremely unclear manner and, 
therefore, does not comply with the requirement of clearness in the meaning 
within PCT Article 6. 

Such being the case, no meaningful search can be made on the invention 
according to claim 28. 
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<Unity of invention> 

Claims of the present case are divided into the following invention 
groups . 

(1) A gene originating in a plant of Marchantiales which encodes a 
protein encoded by DNA having the base sequence represented by SEQ ID 
NO: 1 according to the present case and having a A 6 fatty acid desaturation 
activity, and substances relating thereto (claims 1 to 4 and 14 and the 
parts of claims 13 and 17 to 28 relating to a gene encoding a protein 
having the A6 fatty acid desaturation activity) . 

(2) A gene originating in a plant of Marchantiales which encodes a 
protein encoded by DNA having the base sequence represented by SEQ ID 
NO: 3 according to the present case and having a A6 fatty acid 
chain-elongation activity, and substances relating thereto (claims 5 
to 8 and 15 and the parts of claims 13 and 17 to 28 relating to a gene 
encoding a protein having the A6 fatty acid chain-elongation activity) . 

(3) A gene originating in a plant of Marchantiales which encodes a 
protein encoded by DNA having the base sequence represented by SEQ ID 
NO: 5 according to the present case and having a A5 fatty acid desaturation 
activity, and substances relating thereto (claims 9 to 12 and 16 and 
the parts of claims 13 and 17 to 28 relating to a gene encoding a protein 
having the A5 fatty acid desaturation activity) . 

To regard that a plural number of genes have the same or corresponding 
special technical features, it is generally necessary that all of these 
genes have a common property or activity and, moreover, an important 
structural factor in common essentially required in the common property 
or activity. 

The three genes (SEQ IDNOSrl, 3 and 5) relating to the above invention 
groups of the present case are in common exclusively in being obtained 
from an organism belonging to Marchantiales . Namely, they have different 
activities from each other, are less homogeneous and have no important 
structural factor in common. 

Thus, there is no common matter among these three invention groups 
as described above seemingly being a special technical feature in the 
meaning within the second sentence of PCT Rule 13.2 and no technical 
relevancy can be found out among these inventions differing from each 
other in the meaning within PCT Rule 13. 

Such being the case, the above invention groups do not comply with 
the requirement of unity of invention. 
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